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A B S T R A C T
Malnutrition is an independent risk factor impacting on higher complications and increased length of hospital stay
and costs. The aim of this study was to determine the prevalence of nutritional risk among patients on regular hae-
modialysis (HD) (Group I, N=105) and among the patients at Gastroenterology, Endocrinology, Hematology and Clinical
Immunology (Group II, N=652). Cross-sectional nutritional evaluation was done using Nottingham Hospital Screening
Tool (NS). The prevalence of nutritional risk was 9% in Group I and 21% in Group II (p=0.0002). We found statistically
significant larger quantity of malnourished patients among acute internistic patients than among chronic from the same
Group II. Malnutrition among patients on HD didn’t differ statistically to chronic internistic patients. We didn’t found a
significantly higher percentage of nutritional risk among elderly patients (65 years and more). Correlation between body
mass index (BMI) and NS was significant, but weak (r=–0.32). We can conclude that the prevalence of nutritional risk
among HD patients was lower than we had expected. It seems that the screening tool we used is not sensitive enough for
HD patients and needs further investigations.
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Introduction
Clinical nutrition is a fundamental component of gen-
eral clinical care as well as acute and chronic disease
management. Medical awareness of the patients’ nutri-
tional status still seems to be insufficient to current date
all over Europe1. Malnutrition is an independent risk fac-
tor impacting on higher complications and increased
morbidity, mortality, length of hospital stay and costs2–4.
Of patients admitted to hospitals, 35–55% are malnour-
ished on admission; 25–30% more become malnourished
during stay. Approximately 50% of hospitalized patients
are malnourished to some degree5–8. This percentage is
even higher in the malignant and old age groups9–12. Mal-
nutrition is a common complication among chronic hae-
modialysis (HD) patients. It has been suggested that
there may be at least two fundamentally different types
of malnutrition in patients with chronic renal insuffi-
ciency. The first is related to low protein and energy in-
take. The second type of malnutrition is associated with
inflammation and cardiovascular disease13. The preva-
lence of malnutrition among HD patients is more than
50% 4,13–16. Many evaluations of the nutritive status have
been used, alone or in combination, to diagnose malnu-
trition. Some of the methods are too complex, costly and
time consuming, or too specialized for implementation
on a hospital-wide basis. There is no universally accepted
definition of malnutrition. This are the reasons why di-
agnosis of malnutrition is usually based on the associa-
tion of recent weight loss, inadequacy of dietary intake,
low body mass index (BMI) and the presence of disease
damaging nutritional status.
The aim of this study was to detect the prevalence of
nutritional risk among patients being on chronic HD and
among non-malignant internistic patient by using simple
screening tool.
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Patients and Methods
Patients
Cross-sectional nutritional evaluation was done among
105 HD outpatients (Group I) and 652 consecutive in-
ternistic patients (Group II) at Clinical Hospital Centre
Rijeka, Croatia. The number of patients, the distribution of
age and gender of Group I and Group II are given in Table 1.
Group I – HD patients
The patients were at least 6 months on HD and the
mean time was 54 months (range 6–360). Standard dialy-
sis treatment consisted of three weekly sessions (12
hours) using polysulfone membranes as well as bicarbon-
ate dialysate. Lean body mass (LBM) was used for body
mass index (BMI) calculation. Underlying renal diseases
are listed in Table 2.
Group II – internistic patients
Patients at the departments of gastroenterology, he-
matology, endocrinology and clinical immunology partici-
pated in the study. All the patients were assessed within
48 hours after admission. Patients in Group II are di-
vided to two subgroups: patients with acute disease and
patients with chronic disease. The most frequent diagno-
ses are listed in Table 2.
Patients with malignant diseases, cirrhotic patients
with oedema and disabled patients were excluded from
the study.
Methods
Screening of the nutritional risk was done according
to Nottingham Hospital Screening Tool (NS)17. The NS
consisted of patient data (name, date of birth, sex, weight
and height), ward, date, data on unintentionally lost
weight over the last 3 months, food intake and severity of
illness as a stress factor:
1. BMI value – weight (kg) divided by height squared (m),
0 = greater than 20
1 = 18–20
2 = less than 18.
2. Has the patient unintentionally lost weight over the
last 3 months?
0 = no
1 = a little (up to 3 kg)
2 = a lot (more than 3 kg).








The gathered data were scored, and according to over-
all points, the patients were divided into three groups. If
the score was 0–2 the patients didn’t need nutritive sup-
port. The patients with score 3–4 had to be monitored
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TABLE 1








mean 63.5 60.7 61.1
SD 13.5 16.0 15.7
range 22–88 17–91 17–91
median 65 65 65
Gender
male 49 349 398
female 56 303 359
N – number of patients, SD – standard deviation, p<0.05
TABLE 2





Diabetic nephropathy 27 (26)
Chronic glomerulonephritis 22 (21)
Chronic pyelonephritis 12 (11)
Nephrosclerosis 15 (14)





Upper gastrointestinal bleeding 87 (13)
Acute cholecystitis 85 (13)
Acute flare of inflammatory bowel disease 46 (7)
Acute pancreatitis 27 (4)
Acute metabolic disorders 12 (2)
Rectal bleeding-haematochezia 11 (2)
Other acute diseases 18 (3)
Chronic diseases
Diabetes mellitus 65 (10)
Alcoholic cirrhosis 47 (7)
Disorders of connective tissue and joints 44 (7)
Anaemia and thrombocytopenia 43 (7)
Diverticular disease and polyps 34 (5)




N – number of patients
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and reviewed in a week. Score ³5 mean that the patients
were malnourished and had to be referred to dietetic ad-
vice. Educated students of medicine school conducted the
test.
Statistical evaluation of data was performed using
Statistica 6.0, StatSoft. The differences were tested using
Pearson’s Chi-square, one-way ANOVA, Factorial ANOVA.
Statistical significance level was at p< 0.05.
Results
In Table 1 are presented demographic data of the pa-
tients. Although the Group II of the patients appear to be
younger on average, the difference with respect to the
Group I patients was not statistically significant (one-
-way ANOVA, p=0.09). The gender distribution in the
two groups didn’t differ either (Pearson’s Chi-square
test, p=0.20), (Table 1).
We found 9 patients (9%) in Group I, and 140 (21%) in
Group II with the value of NS score 5 and more. There
were significantly more patients at nutritional risk in
Group II than in Group I (Pearson’s Chi-square test,
p=0.0002), (Table 3). We analysed the NS values among
the HD patients and chronic patients from the Group II,
and there was no significant difference (Pearson’s Chi-
-square test, p=0.06). Comparing acute and chronic pa-
tients within Group II we found more acute patients that
were at malnutrition risk than among chronic patients
(Pearson’s Chi-square test, p=0.03), (Table 3). We di-
vided HD patients into two groups according to the time
being on HD: up to five years and five and more years.
We didn’t found statistically more patients at nutritional
risk in the »five years plus« group (Kruskal-Wallis ANOVA
test, p=0.49). According to age, we didn’t found a signifi-
cantly higher percentage of patients at nutritional risk
among elderly patients (65 years and more), (Pearson’s
Chi-square test, p=0.49).
Analysing only the value of BMI, we found it signifi-
cantly higher in Group II than in the Group I patients
(one-way ANOVA, p=0.008), (Table 3). The values of
BMI did correlate negatively with NS score, but although
significant, the correlation was weak (r=–0.32, p<0.001).
This was true for both Group I (r=–0.24, p=0.014) and
Group II (r=–0.36, p<0.001).
Generally, values of BMI followed the same pattern of
behaviour with NS score values in both groups (Factorial
ANOVA, p=0.20). Although different NS values gener-
ally had well discriminated BMI values (one-way ANOVA,
p<0.00001), the factor analysis by groups indicated the
discrepancy with the expected behaviour in both groups.
It occurred in Group I for the NS values 4 and 5, and in
Group II for the NS value 5 (Figure 1).
B. Mijandru{i} Sin~i} et al: Nutritional Risk in Patients, Coll. Antropol. 31 (2007) 2: 435–439
437
TABLE 3
THE VALUES OF NOTTINGHAM HOSPITAL SCREENING TOOL (NS) SCORE AND BODY MASS INDEX (BMI)
IN THE TWO GROUPS OF PATIENTS
Parameters
Group I Group II All groups
Total Acute diseases Chronic diseases Total Total
N 105 286 366 652 757
BMI (kg/m2)
mean 24.9 25.9 27.7 26.2 26.0
SD 4.6 4.8 9.8 4.8 4.8
range 15.8–40.2 12.9–40.9 15.6–45.0 12.9–45.0 12.9–45.0
NS N (%)
0,1,2 79 (75) 125 (44) 226 (62) 351 (54) 430 (57)
3,4 17 (16) 89 (31) 72 (20) 161 (25) 178 (23)
5 9 (9) 72 (25) 68 (18) 140 (21) 149 (20)
N – number of patients, SD – standard deviation, p<0.05
Fig. 1. BMI values (kg/m2) for different NS values. Shown are
the mean values and 95% confidence limits.
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Discussion
Our results showed the prevalence of nutritional risk
of 9% among HD patients and 25% among acute inter-
nistic patients, respectively (Table 3), which was similar
to German study on hospital malnutrition18. The preva-
lence of hospital malnutrition varied according to the cri-
teria used to define it19. Difficulties arisen because there
was no »gold standard« definition of malnutrition and
hence no universally accepted criteria by which to mea-
sure it. Full nutritional assessment usually contains com-
bination of clinical (history and anthropometry) and bio-
chemical parameters. BMI is a simple tool, but some
other anthropometric measurements, like midarm cir-
cumference (MAC) and triceps skin fold thickness (TSF),
need skill staff and equipment. The presence of renal dis-
ease can confound several routine measures of nutri-
tional status. Thus, it is necessary to carry out measures
of protein status and body composition, as well as mea-
sures of nutritional intake, to identify the presence of
malnutrition. Serum albumin, which is widely used to
measure protein stores, may be altered by the coexis-
tence of acute, catabolic illnesses, including underlying
infection, which is common in dialysis patients20,21.
The first step in providing optimum medical nutrition
therapy to any population is nutritional risk screening.
Much time and effort has been devoted to developing nu-
tritional screening tools. Unfortunately, no one has yet
defined the »universal tool«17,21–23. We used Nottingham
Hospital Screening Tool (NS)17 which contains all rele-
vant points recommended by European Society for Pa-
renteral and Enteral Nutrition (ESPEN)22. The obtained
results, for internistic patients, were similar to the previ-
ously reported6,19,25,26. We found a statistically significant
smaller number of patients at nutritional risk among HD
patients comparing them with the internistic inpatients.
That results weren’t in accordance to results on preva-
lence of malnutrition among HD patients because that
prevalence of malnutrition is one of the largest des-
cribed14,16,21. When tested NS values among chronic and
acute patients, we found significantly more patients that
were at malnutrition risk that had acute disease. We
found statistically significant larger quantity of mal-
nourished patients among acute internistic patients than
among chronic from the same Group II. Malnutrition
among patients on HD didn’t differ statistically to chro-
nic internistic patients. When we divided HD patients
into two groups according to the time-spend on HD we
didn’t found a significant difference between their nutri-
tional risks. It can be due to their greater awareness of
the disease. There were only a few diabetic patients in
the »five year-plus« group, which couldn’t explain this
result. On the contrary, diabetic patients compared to
non-diabetics are characterized by an increased inci-
dence of protein malnutrition and decreased survival,
but they show a significant increase in BMI in compari-
son with non-diabetics27.
BMI is a simple anthropometric tool which can be uni-
versally used, and when is less than 20kg/m2, it is admit-
ted as a marker of malnutrition. It’s not the case in el-
derly, because they need other (higher) cut-off points9,12,22.
We didn’t found a significantly higher percentage of pa-
tients at nutritional risk among elderly patients (65
years and more). It could be explained by cut-off of BMI
in the screening tool we had used. Comparing only BMI
we found significantly higher values of BMI among inter-
nistic inpatients (Group II), while, at the same time, the
value of NS score was higher (Table 3). We can explain
this with the weak correlation between BMI and the
screening tool used, although BMI is a part of it. Further-
more, values of BMI generally followed the same pattern
of behaviour with NS values. Discrepancy occurred in NS
values 4 and 5 in Group I and NS value 5 in Group II
(Figure 1). Using only BMI, we can underestimate cases
with nutritional risk.
We can conclude that Nottingham Hospital Screening
Tool is a simple, fast and useful tool for nutritional risk
screening. The prevalence of nutritional risk among acu-
te internistic patients was similar to those described in
literature, and significantly lower among HD patients.
Their malnutrition was as high as the malnutrition among
internistic patients with chronic disease. So, NS tool is
not enough sensitive for elderly and HD patients. Fur-
ther studies are necessary to compare it with the full nu-
tritive assessment.
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PROBIR NA NUTRITIVNI RIZIK ME\U HOSPITALIZIRANIM I
HEMODIJALIZIRANIM BOLESNICIMA
S A @ E T A K
Pothranjenost je nezavisni ~imbenik koji utje~e na broj komplikacija, du`inu trajanja hospitalizacije i tro{kove. Cilj
na{e studije bio je odrediti prevalenciju nutritivnog rizika u bolesnika na redovitoj hemodijalizi (HD) (Grupa I, N=105)
i usporediti je s prevalencijom u bolesnika na odjelima gastroenterologije, endokrinologije, hematologije i klini~ke imu-
nologije (Grupa II, N=652). Kao test za probir nutritivnog rizika upotrijebili smo »Nottigham Hospital Screening Tool«
(NS). Prevalencija nutritivnog rizika iznosila je 9% u Grupi I i 21% u Grupi II (p=0,0002). Na{li smo statisti~ki zna-
~ajno ve}i udio pothranjenih bolesnika me|u akutnim »internisti~kim» bolesnicima u odnosu na kroni~ne bolesnike iz
iste Grupe II. Pothranjenost me|u bolesnicima na redovitoj HD nije se statisti~ki zna~ajno razlikovala od kroni~nih
»internisti~kih» bolesnika. Nismo na{li zna~ajno ve}u prevalenciju nutritivnog rizika me|u starijim bolesnicima (65 i
vi{e godina). Korelacija izme|u indeksa tjelesne mase (BMI) i NS bila je zna~ajna, ali slaba (r=–0,32). Iz rezultata
mo`emo zaklju~iti da je prevalencija nutritivnog rizika me|u bolesnicima na HD bila ni`a od o~ekivane. Za odre|ivanje
osjetljivosti upotrijebljenog probira potrebna su daljnja ispitivanja.
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